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One dimensional tubular structure materials are widely used in catalysis, 
adsorption, hydrogen storage materials fields due to the unique structure and excellent 
performance. Resently, it has become the research hotspots in the materials field 
because of the potential application values, such as carbon nanotubes. Hence, the 
author synthesized a new iron fluorophosphate compound with 1D pipe structure by 
adding F
-
 to the iron phosphates. As a result , this method provides an efficient idea 
for synthesizing a low-dimensional structure in the high-valence-state transition metal 
fluorophosphates. 
(1) In this paper, a novel compound SrFeH(PO4)2(H2O)x(x≈0~0.5) with 2D 
layered-type structure was synthesized in hydrothermal condition. Then regulating the 
formula in the reaction system, specifically, the tubular structure of  
SrFeH(PO4)F3·xH2O(x≈0.23) can be synthesizd，the new tubular structure has rarely 
been reported. In this paper, the regulation process of iron fluorophosphates were 
described in detail and the influence of F
-
 ions in the iron phosphates reaction system 
was discussed. Another new iron fluorophosphates K0.68(NH4)0.32Fe(PO3F)2 which 
posses 2D layered-type structure was also synthesized by the same method called 
phospthermal. 
(2) In the system of transition metal borophosphates, a new copper 
borophosphates compound with special boron phosphorus oxygen structural unit was 
synthesized. Then, the rationality of the existence of the special boron phosphorus 
oxygen structural unit was proved by single crystal X-ray diffraction ; The presence of 
the special boron phosphorus oxygen structural unit in the compound was verified by 
NMR. 
Keywords: 1D Tubular structure; Fluorophosphate; Special boron phosphorus oxygen  



































































































图 1.1 四面体与过渡金属多面体相互连接而成的次级结构单元(SBU)[30] 
 









































在 ICSD 数据库现有的 100 多个第一过渡系金属（钪除外）氟磷酸盐晶体中，
铁氟磷酸盐约有 66 个[1, 4, 6-29]，其中，碱金属和碱土金属铁氟磷酸盐只有 29 个[1, 
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